cornea involving collagenous tissue does depend on the provision of a suitable fibrous tissue substratum and in turn on an adequate intake of ascorbic acid.
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Radioactive cobalt in the rat 43 radioactive cobalt orally over a period of 14 days. (2) I n long-term experiments weanling rats were maintained on a diet containing a total of 0.012 p.p.m. of cobalt (diet RTCo, Table I , which contained 0.006 p.p.m. of added inorganic radioactive The ingredients were mixed thoroughly in the dry state and then water containing 2pc. ' OCO was * Extracted with ammoniacal alcohol and washed with ether. t Freed from cobalt by method of Houk, Thomas & Sherman (1946) .
added and mixing continued to give a stiff dough.
cobalt) for periods of up to 90 days. It was hoped that the radiocobalt would be incorporated in vitamin E$, either by intestinal synthesis involving the gut flora or by the tissues of the growing rat. (3) I n view of the possibility that inorganic cobalt could not be used either by the tissues of the rat or by its intestinal commensals to form vitamin B,, , a further series of weanling animals was kept for 40 days on a vitamin BIZ-free low- Table 2 , including a supplement of radioactive-yeast extract given by mouth. Measurement of radioactivity. At the conclusion of these experiments the rats were killed. An attempt was made to isolate vitamin R,, from their livers, but the amounts of vitamin B,, found in all the groups were much smaller than expected and no labelled vitamin B,, could be isolated. Radioactivity determinations were carried out on representative samples of the organs by the technique described by Braude, Free, Page L k Smith (1949). The samples were digested with sulphuric and nitric acids in the presence of about I mg. added unmarked cobalt as carrier. The digested material was diluted with about 2s-HCI and the solution was transferred to a Geiger-Muller liquid counter for radioactivity measurements. The results may be of interest because other workers have administered radioactive cobalt to animals only over short periods of time and in rather large doses. In our experiments repeated doses were given and generally in very small amounts over long periods of time.
Short-term experiments on adult rats with diet RTCo
Arrangement. In this experiment male and female adult rats (150-300 g.) of our Wistar albino (WAG) or piebald (PVG) strain were used. In all, twenty animals were employed. 'The animals were kept in galvanized wire cages on screen bottoms. They were maintained 011 the experimental diet for 14 days, during which an additional 0-2pc. 6oCo was given to each rat daily. The doses were administered orally in 0.1 ml.
I O Y~ glucose.
After the test period, i.e. on the I 5th day of these experiments, all the animals were killed and organs were removed for determinations of radioactivity; the results are shown in Table 3 (a).
Diet. The diet used (RTCo, Table I ) was essentially that of Houk, Thomas 8. z Sherman (1946) with added iron and copper. Chemical analysis of the basal diet by Dr S. Ball showed it to contain 0.006 p.p.m. cobalt before the addition of the radioactive cobalt. 'The ingredients of the diet were mixed dry and to them was added the required amount of ';'To in sufficient water to produce a stiff dough. l'he diet was fed ad lib. and water was freely available to all animals. The complete diet RTCo contained on the dry basis total cobalt to the extent of 0.012 p.p.m.
I,ong-term experiments on weanling rats with diet RTCo -4nangement. In this experiment 200 weanling rats of both sexes and strains were feed on diet R?'Co. 'The animals were housed in galvanized wire cages on screen bottoms and given distilled water ad lib. After 40 days on this regime sixty animals were killed and their organs were removed for determinations of radioactivity; the results are shown in Table 3 .After a further 50 days on the diet another forty animals were killed having then been on this diet for a period of 90 days in all; the organs were removed and their radioactivity determined, with the results shown in Table 3 (c).
Experiments in which radioactive yeast extract was fed Eight weanling rats, four of each strain, were maintained as in the other experiments, but were fed on diet RPV/C2o (Table 2) ad lib. for 40 days and given a daily supplement of radioactive yeast extract; their average weight increased from 44 to 168 g. The animals were then killed and the organs were removed. T h e results of radioactivity determinations are shown in Table 3 
(d).
Metabolic studies Adult rat. One animal was used in a metabolism study over a period of 7 days on diet RTCo. Apart from the 6oCo in the diet this animal received daily doses of 0'2pc. 60Co in 0.1 ml. IO: / O glucose given by mouth. From the 8th to the 15th day the urine and faeces were collected on filter-papers under the screen-bottomed cage and reserved for radioactivity determinations; the results are shown in Table 4 a together with records of 6OCo intake. In this, as in the following metabolism experiment, the faeces and filter-papers containing urine were wet-ashed in the presence of carrier cobalt and radioactivity determinations were carried out by the technique applied to the organs. Weanling rats. Three newly weaned animals on diet K ' K o were studied from the 7th to I j t h day on the same diet and under the same conditions as the adult animal, except that no 60Co was administered other than that ingested in the diet. Food intake and dietary intake and faecal and urinary output of 6 o C~ were determined, with the results shown in Table 4b .
Metabolism studies were carried out on the animals given radioactive yeast extract. Over a period of 7 days, i.e. from the 7th to I jth day of experiment, food consumption was measured and the output of 'j0Co was determined, with the results shown in Table 4c . The 60Co contents of the faecal samples and of the papers on which urine was collected were determined by the technique already mentioned.
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DISCUSSION
Metabolic experiments. The retention of tracer cobalt expressed as percentage of the amount fed was very similar in the three different groups, though the absolute amounts retained were much greater at the higher dosage levels. The retention of cobalt in these metabolism experiments was of the same order as in those reported by Houk et al. (1946) , who fed cobalt at the rate of 0.08 p.p.m., but much lower than the 3o-4oo/0 retention reported by them when feeding diets containing 0.003 p.p.m. cobalt.
Distribution of rudiocobalt. In agreement with those of Josland & McNaught  (1937-8) and Copp & Greenberg (1941) , our results show that cobalt is preferentially concentrated in the liver, kidneys and spleen. The animals maintained on the low cobalt diet (RTCO-O*OIZ p.p.m. total cobalt) containing 50% added tracer cobalt and joq,;, unlabelled cobalt accumulated amounts of the order of o*oz-I*opg. cobalt/Ioo g. dry weight of tissue. The animals given larger doses of cobalt for a short time stored rather more WCo in their tissues. The distribution of radiocobalt between the different organs in these experiments agrees with the distribution of cobalt found by Josland & McNaught, who also studied rats over prolonged periods, although the total amounts of cobalt deposited in the organs of our animals were much less than the amounts found in theirs; this was to be expected, since their animals were fed on stock diet with or without the addition of large amounts of cobalt.
The distribution of cobalt, found in the organs during this work, and the amounts deposited, agree on the whole with the findings of Copp & Greenberg (1941), except that the proportion deposited in the livers of their animals was rather smaller. They gave rather larger amounts (Iopg. tracer cobalt) orally or parenterally as single doses and the animals were studied over a period of a few days only; the differences in cobalt distribution may be explained on the assumption that the turnover of cobalt is greater in the kidneys, spleen and pancreas than in the liver.
The radioactivity of the organs found in these experiments may be used to calculate the total cobalt content only on the assumption that the radiocobalt is freely exchangeable with all the body cobalt and absorbed dietary cobalt. We obtained some evidence that this is in fact not so. Comparison of the tracer cobalt content with the total cobalt content (as determined by colorimetric analysis) of the livers of the animals kept on diet RTCo for 90 days showed the ratio of tracer cobalt to total cobalt to be I : jo in the liver, whereas the ratio of tracer to total cobalt in the diet was I : z , so that either the bulk of the liver cobalt does not exchange with added inorganic cobalt or our diet had been very seriously contaminated with cobalt. Chemical analysis of the diet showed that contamination had not occurred, but there remained the possibility that the animals could have obtained cobalt from the metal cages. This was considered to be very unlikely, for the cages were well galvanized and the animals showed no signs of gnawing them. Faeces collected for cobalt analysis were unfortunately lost during preparation; however, faecal material from another group of animals showed the ratio of tracer cobalt to total cobalt to be I :3*4 instead of the expected I :3, demonstrating that there had been no gross increased consumption of cobalt.
